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Abstract: Dengue virus results in myriad of clinical states: from asymptomatic to severe symptomatic disease. The
later state is often a ‘dynamic’ process, ranging from self limiting dengue fever (DF) to severe dengue. Severe dengue
manifests either as bleeding (dengue haemorrhagic fever, DHF), hypovolemic shock (dengue shock syndrome, DSS) or
severe organ impairment. Bleeding is resultant to microangiopathy and thrombocytopenia (TCP); shock due to capillary
plasma leakage; organ failure representing shock or microangiopathy associated hypoxic. TCP a common element in
dengue fever and severe dengue, is worrisome to clinicians who have a tendency to ‘react’ to TCP via platelet
transfusions. Readily available lab parameters to guide the clinician of platelet recovery is needed. One such parameter
gaining recent interest is Platelet Indices (PIs): MPV and PDW, we believe serially observing the MPV and Platelets
might be a useful, with a rising trend in MPV heralding platelet and patient recover.

I. BACKGROUND

Platelets indices are relatively new knowledge in clinical
practice, and its use is not optimal and is still being defined. It
has been proposed as having a value in disease course of
various infectious and noninfectious entities. In Dengue Fever
(DF) it has been emphasised to have value in diagnosing and
classifying into Dengue Fever (DF) or Severe Dengue. The
principal financial burden in dengue management is platelet
transfusions, a single transfusion costs around 12,000 Indian
rupees (INR), around 200 USD, in fact, the economic burden
of 2006 Dengue epidemic in Delhi was close to 27.4 million
(USD). A tendency for ‘platelet chasing’ and resultant platelet
transfusion has been noted in Indian circumstance, the so
called ‘Dengue Panic Syndrome”. Lab parameters to guide the
clinician of an impending TCP recovery is needed; Immature
platelet fraction (IPF) estimation has been proposed to predict
recovery and outcome, unfortunately it is not available with all
semiautomatic analysers. The readily available Pls: Mean
Platelet Volume (MPV), Platelet Distribution Width (PDW),
reported by most automatic, semiautomatic cell counters may
serve as a useful guide.

Il. CLINICAL PRESENTATION

31 year old female with dengue fever, hypotension and
TCP (Severe Dengue) was referred to our unit for platelet
transfusion, she was managed on lines of ‘typhoid-malaria’
since last one week by village level practitioners many of
whom are educated till primary school level or less. Later she
was investigated routinely as she reported ‘not feeling well’
with persistent nausea and vomiting (Dengue warning signs)
and found to have platelets alarmingly low—19,000; Dengue
NS1 rapid card test positive. At presentation she complained
of vaginal bleeding, without any petechia or tourniquet test
positivity, she had her last cycle 12 days back, and had no
irregular menstrual history. On examination her Pulse was 98,
BP was 96/80, afebrile, SP02 -98 on ambient air, on
auscultation of chest bilateral air entry without added sounds,
Heart sounds were audible without any murmurs, she was not
in any distress, higher mental functions were intact.

I1l. LAB EVALUATION

Her initial Complete blood count (CBP) showed
Haemoglobin (Hb)-13.0, hematocrit (HCT)-39, Platelet count
-19,000, Total Counts-6,600, Transaminases (AST and ALTSs)
mildly raised to 56 and 60 respectively, other routine
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parameters viz., electrolytes renal function were normal, Chest
Xray Postero-anterior-view (CXR-PA View) and USG
abdomen were normal without any evidence of ascites or
plural fluid.. Complete urine examination (CUE) showed pH
6, Specific Gravity 1015, no glycosuria, proteinuria 1+, no
ketones, Bilirubin 1+, PT and aPTT were found to be normal.
Dengue Rapid Diagnostic Kit Test (Jay Mitra) showed Non
Structural Protein 1 antigen test (NS1) and IgM positive, 1gG
negative.

IV. TREATMENT

She was started on fluids and other supportive measures.
As she had vaginal bleeding, Pulse Pressure at 16 (BP was
96/80) a consideration for Platelet transfusion was deferred,
considering the possibility of manifestation of leakage after
fluid infusions she was on close observation.

V. OUTCOME AND FOLLOWUP

Her general condition improved with simple measure of
hydration and she made an uneventful recovery. During the
course of her recovery her Platelet indices (Pls) viz., MPV,
PDW suggested a pattern: at initial evaluation MPV was 9,
PDW-14, a comparison from her village lab report was not
possible as the analyser printout was not attached and the only
reported Pls was the platelet count. The next morning
although her vaginal bleeding continued the platelet count
improved to 26,000 with MPV-10.1, PDW-18.2, and HCT-
40.3, fluids were continued and she remained stable. Further
trend in her Pls during the course of hospital stay are tabulated
below:

DAY OF PLATELETS | MPV | PDW
HOSPITALISATION
DAY 1 26,000 9 14
DAY 2 ‘ 29,000 10.1 | 18.2
DAY 3 ‘ 31,000 11.8 | 22.4
DAY 4 ‘ 40,000 11.1 | 26.6
DAY 5 ‘ 61,000 14.2 | 30.8
Table 1

VI. DISCUSSION

A trend of considering all fever as typhoid, malaria and
’typhoid malaria’ is common in resource limited setups of
rural India, another unfortunate trend is reporting of only basic
haematological parameters in CBP report, as most clinicians
are unaware of any clinical importance of ‘extended
parameters’ they hardly insist for a complete report or a
analyser printout which contains the complete parameters.
This patient had the tell-tale evidence of such an approach.

In view of a possible pattern in her Pls, a thorough review
of literature was initiated, it has been reported that the mean

MPV in south Indian females is 10.1. Bashir et al., have
reported that MPV has a tendency to fall in the initial stages of
DF and MPV <9 having considerable sensitivity (>90%) for
dengue fever. This patients MPV of 9 on Day 1 thus allows
the clinician to consider DF, an earlier labs record would have
been more helpful to know what was her nadir MPV,
unfortunately it was not reported, depriving the clinician of an
important clue. Furthermore, her MPV improved the next day
to 10.1 and subsequently more robustly, paralleling her
general recovery and improvement in haematological
parameters.

The correlation coefficient (R) of MPV and Platelets was
0.9 suggesting a strong positive correlation. A similar trend
albeit modest is observed in Prakash et al., study where in the
MPV and Platelet counts is correlated for 3 days on the third
day of evaluation an r value of 0.45 is observed suggesting
moderate correlation. But, on day 1 and day 2 of their study an
r-value of 0.159 and 0.214 was noted suggesting no
correlation or very minimal correlation. However a trend of
correlation strength over the 3 days in their study is hard to
miss.

The pathogenesis of thrombocytopenia in dengue is not
fully known, with two major hypotheses: first, decreased
production resultant to bone marrow depression by dengue
virus, second, immune (anti-dengue antibodies/immune
complex) mediated destruction of platelets, 11 of 61 patients
studied by Mitrakul et al., had destruction as a main cause for
TCP as revealed by platelet kinetic study. Furthermore, low
grade inflammatory disorders result in platelet activation and
rise in MPV, in contrast high grade inflammatory disorders
have consumption of large platelets at the inflammation site
and result in decreased MPV. But, inflammatory process
causing significant MPV alteration seems unlikely in many
Dengue patients. Thus, a low MPV implies marrow
suppression as a cause of thrombocytopenia and a rising MPV
heralds the improvement in platelet count, as was observed in
our patient. In fact, a low MPV in Indian subset of patients
been reported in more than two third of the Navya et al study
group DF patients. Other studies didn’t find consistent
correlation with MPV and Dengue severity, that might be
partly due to different pathogenesis or lack of a similar design
to observe the MPV and Platelets serially till recovery.

Serially observing the MPV and platelets may guide a
clinician in an important subset of patients in DF and severe
dengue where the mechanism of TCP is largely marrow
suppression—initial MPV significantly low and the TCP
recovery following the MPV. However in patients with
immune mediated destruction, or other hitherto unknown
mechanisms as the cause of TCP a rising MPV may not
immediately suggest a possible recovery as the insult is on
going, but even then the robustness of marrow response
depicted by an increasing MPV might imply good outcome.
More studies to this end are definitely needed, as these
parameters are available for analysis at no additional cost.
Goethe said, “man sieht nur das, was man weil” (You only
see what you know). Time to see.
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PATIENT’S PERSPECTIVE

I was initially informed by my village practitioner for
urgent need of ‘Platelet transfusion’ without which I may not
survive the illness, knowing the financial difficulty | feared
the worst.

I thank my doctors who took a thoughtful approach and
waited it out, | had an uneventful recovery.

LEARNING POINTS

The Chasing of platelet in DF has to be avoided, a minor
bleeding event with slight decrease in Pulse pressure, a
minimal hypotension and a platelet <20,000 (all a
manifestation of severe dengue) is not a reason to panic and
transfuse platelets.

Decreased MPV in the setting of DF and DHF may imply
marrow suppression and increasing MPV can predict recovery
in these subset of patients.

Platelet destruction (immune mediated) is reflected as a
cause if rising MPV is associated with ongoing TCP, in this
subset, MPV may not predict expected recovery.

REFERENCES

[1] Birhaneselassie et al.: How useful are complete blood
count and reticulocyte reports to clinicians in Addis
Ababa hospitals, Ethiopia? BMC Hematology 2013
13:11.

[2] Avyalew et al.: How to Interpret and Pursue an Abnormal
Complete Blood Cell Count in Adults, Mayo Clin Proc.
2005;80(7):923-936

[3] KattiTV, MhetreSC, AnnigeriC. How far are the platelet
indices mirror image of mechanism of thrombocytopenia-
mystery still remains? Int J Adv Med 2014;1:200-5.

[4] Prakash GM, Anikethana G V. Use of mean platelet
volume and platelet distribution width in predicting trend
in platelet count and bleeding risks in patients of dengue
fever. Int J Adv Med 2016;3:611-3.

[5] Bashir AB, Saeed OK, Mohammed BA, Ageep AK. Role
of Platelet Indices in Patients with Dengue Infection in
Red Sea State, Sudan. IJSR. 2015;4(1):1573-6.

[6] Wiwanitkit V. Mean platelet volume in the patients with
dengue hemorrhagic fever, Platelets 2004;15(3):185.

[7] Dewi YP. Mean Platelet Volume (MPV): Potential
Predictor of Disease Severity in Dengue infection. In
proceeding of: International Dengue Symposium. 2013
conference paper.

[8] Eldor A, Avitzour M, OR R, Hanna R, Penchas S.
Prediction of haemorrhagic diathesis in thrombocytopenia

by mean platelet volume. Br Med J. 1982;285(6339):397-
400.

[9] Murat Afyon et al.: Could mean platelet volume be a
useful marker for infectious diseases? a review of
literature, medscience.2016.05.8460.

[10] Ahluwalia G, Sharma SK. Dengue: Current Trends and
Challenges - An Indian Perspective. J Assoc Physicians
India. 2004;52:561-3.

[11]A.R. Subhasree et al.: The Reference Intervals for the
Haematological Parameters in Healthy Adult Population
of Chennai, Southern India Journal of Clinical and
Diagnostic Research. 2012 December, Vol-6(10): 1675-
1680.

[12] Schneider A, Hommel G, Blettner M: Linear regression
analysis—part 14 of a series on evaluation of scientific
publications. Dtsch Arztebl Int 2010; 107(44): 776-82.
DOI: 10.3238/arztebl.2010.0776.

[13] Garg P, Nagpal J, Khairnar P, Seneviratne SL. Economic
burden of dengue infections in India. Trans R Soc Trop
Med Hyg. 2008;102:570-7.

[14] Bynum B. Typhomalaria. Lancet 2002; 360: 1339.

[15] Smith DC. The rise and fall of typhomalarial fever. I: ori-
gins. J Hist Med Allied Sci 1982; 37: 182-220.

[16]Ammah A, Nkujo-Akenji T, Ndip R, Deas JE. An update
on concurrent malaria and typhoid fever in Cameroon.
Trans R Soc Trop Med Hyg 1999; 2: 127-9.

[17]Ohanu ME, Mbah AU, Okonkwo PO, Nwagbo FS. Inter-
ference by malaria in the diagnosis of typhoid using
Widal test alone. West Afr J Med 2003; 22: 250-2.

[18] Samal KK, Sahu CS. Malaria and Widal reaction. J Assoc
Physicians India 1991; 10: 745-7.

[19] Castro RA, Castro JA, Barez MY, Frias MV, Dixit J,
Genereux M. Thrombocytopenia associated with dengue
hemorrhagic fever responds to intravenous administration
of anti — D (Rh(O) — D) immune globulin. Am J Trop
Med Hyg. 2007;76(4):737-742.

[20]Navya BN, Patil S, Kariappa TM. Role of platelet
parameters in dengue positive cases - an observational
study. Int J Health Sci Res. 2016; 6(6):74-78.

[21] Mitrakul C et al., Hemostatic and platelet kinetic studies
in dengue hemorrhagic fever Am J Trop Med Hyg. 1977
Sep;26(5 Pt 1):975-84.

[22] Artunc Ulkumen B, Pala HG, Calik E, Oruc Koltan S.
Platelet distribution width (PDW): A putative marker for
threatened preterm labour. Pak J Med Sci 2014;30(4):745-
748. doi: http://dx.doi.org/10.12669/pjms.304.4991

[23]S. Nakao, C.-J. Lai, and N. S. Young, “Dengue virus, a
avivirus, propagates in human bone marrow progenitors
and hematopoi- etic cell lines,” Blood, vol. 74, no. 4, pp.
1235-1240, 1989.

www.ijiras.com | Email: contact@ijiras.com




